Introduction
It has become necessary to further increase the efficiency of thermal power plants to reduce the emission of CO2. Therefore, A-USC (Advanced Ultra Super Critical) power plant has been under development and Ni-based superalloy is used because of its higher strength and better corrosion and oxidation resistances at about 750 o C comparing with that of conventional steels. Since frequent output change is required to compensate the random change of output of renewable energies, it is very important to evaluate and control the creep-fatigue damage of the alloy under operation for predicting the remained service life of the material. It is known that the crack propagation path is changed from transgranular to intergranular under high creep and creep-fatigue loads at elevated temperature, and thus, the crack growth rate accelerates drastically. Therefore, it is indispensable to elucidate the mechanism of grain boundary cracking caused by creep-fatigue damage at high temperatures.
In this study, an intermittent creep test was applied to Ni-based Alloy 617 to observe the change of microstructure by EBSD (Electron Back-Scatter Diffraction) analysis to clarify the mechanism of the grain boundary cracking.
Experimental procedure
Small dumbbell-shape specimens were used for the intermittent creep test at 800 o C in Ar gas and continuous observation of the change of the microstructure under a creep load of 150 MPa in the same area. In particular, the degradation of the crystallinity of grain boundaries was mainly investigated. Both IQ (Image Quality) and KAM (Kernel Average Misorientation) values and Schmid factor were applied to the crystallinity analyses. The IQ value is the average sharpness of Kikuchi lines obtained from EBSD analysis and it corresponds to the total density of defects such as vacancies and dislocations. The higher the IQ value, the higher the crystallinity (1) . The KAM value is the local gradient of crystallographic plane and its change corresponds to plastic strain, in other words, the density of GN dislocations (2) . Figure 1 shows the change of the distributions of IQ and KAM values obtained around an uncracked grain boundary before and after the creep test. No significant change was observed in IQ value, and KAM value increased uniformly during the test due to plastic deformation. On the other hand, IQ value of a grain with initially higher value decreased drastically around a cracked grain boundary as shown in Fig. 2 . There was a clear gradient of KAM value around the grain boundary, This accumulation decreased the strength of the grain boundary, and thus caused grain boundary cracking. The accumulation occurred around specific grain boundaries which consisted of grains with large differences of Schmid factor and crystallinity as show in Fig. 3 .
Results and discussions

Conclusion
Main reason for grain boundary cracking of Ni-base Alloy 617 during creep test was the accumulation of dislocations around the grain boundary which consists of grains with large differences of Schmid factor and crystallinity 5 References 
